Abstract -The determination of the current technical resource of the electric transport system is an important characteristic that allows one to define not only the current reliability of the system, but also to predict it for the future. If the maintenance of electrical equipment is carried out to restore the reliability, failure flow is not stopped, then the intensity of equipment failure will be artificially overstated. The timing of service impacts will also be overstated unsuccessfully.
I. INTRODUCTION
Determination of the current technical resource of electric transport systems is an important characteristic that allows one to determine not only the current reliability of systems, but also to predict it for the future. If the maintenance of electrical equipment (EE) is carried out with the restoration of reliability up ( ) 1 ≈ t P to period I ( Fig. 1) , then the flow of run-in failures is not stopped, the intensity of equipment failure will be artificially overstated. Obviously, the timing of service impacts will also be erroneously overstated.
If during the preventive maintenance, the reliability was restored up ( ) 1 ≈ t P , the frequency of prevention was equal to d t and it was carried out for each N units of EE of one group evenly with interval N t д , then the reliability curves of each object will have form (2) , where the qualitative dependences for a group of homogeneous objects are given where 5 = N . Naturally, the assumption of recovery in the prevention up to ( ) 1 ≈ t P is approximate.
II. MATHEMATICAL DESCRIPTION OF OBJECT
In the discussion group, reliability k of each object
, taking into account that the worn out trolleybus fleet, dominated by the exponential law of reliability, is determined by the expression:
where T -time of failure of the k element. In this case, the average reliability function of the entire group consisting of
Recording (2) as the sum of the geometric progression divided by N, there will be the following:
Thus, the value of the average reliability of the entire group of objects for the year can be analytically determined from (3) ( ) ( ) objects N in the group, there will be the following: 
From equations (4) and (5) The results of calculating failure rate λ and the mean time between failures T for the electrical complex of a trolleybus in Novosibirsk are shown in Table I .
Using the data of Table I , it is possible to distinguish a group of electrical equipment where significant increases in the failure rate are possible: motor-compressor, line contactor 5 and 4, circuit breaker, starting and braking resistors, pedals, alarms and batteries.
With high quality of service impacts, an increase in failure rates λ for the rest of the electrical equipment with a 90% probability will not exceed 10-12% (Table I ).
Using equations (5) in (4), the equation will be obtained allowing defining its individual failure rates λ in given operating conditions having an average object reliability during a year. Let us obtain a simpler equation:
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Equation (10) is solved graphically, determining the intersection point of the graphs
The graphical solution of equation (7) is shown in Fig. 3 . Fig. 5 shows the solution of equation (7) 
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Obviously, if the time between failures is determined by the most dangerous border (Table III) external conditions and operating factors, the duration of the running-in of the trolleybus switching equipment was determined.
is a year or a significant part of it, the use of the graphs in Fig. 4 and Fig. 5 gives almost the same value as the expression (11). With smaller value v T Fig. 4 gives a slightly different, more accurate value of the operating time. From Fig. 4 it is seen that for a given time between failures for a traction motor 
prevention are overestimated because of the large proportion of working hours in the entire preventive period. Obviously, this conclusion should serve as a prerequisite for a certain refinement of maintenance time for each of the types of EE trolleybus. At the same time, due to the fact that the estimates of the working hours are based on the failure ratio, these values can be slightly increased and, for example, the running time for the repaired contactor of field weakening will slightly exceed the time of 1.7 day and night.
The foregoing practically means that it is impossible to carry out adjusting operations, for example, in an efficient control circuit more than once every 6 day and night, since the danger of failure of such regulation is undoubtedly increased because the entire control circuit again starts operating its elements. Moreover, in the presence of a control circuit failure, it is important to find a really faulty element, without violating substantially the operating conditions of other elements that are already in the ready-made state, that is, in the mode according to Fig. 1 , with a low failure rate. At the same time, the running-in time should be a small fraction of the total time of the interdiagnostic period (Fig. 2) .
So, if initial running-in intensity λ is 3 times higher than the intensity during normal operation of the EE, then for an interdiagnostic period, d t equals three times the running-in time run T , the average failure rate will be equal to λ ⋅ 33 . 1 . This means that the probability per unit of failure time in the EE group due to the large share of still unprocessed elements will be increased by 33% relative to the situation when all the elements in the given group have already been worked on.
IV. CONCLUSION
Thus, according to the calculations, for some elements of the EE trolley bus, it is necessary to increase the existing interprofessional period.
The methods and criteria set forth in the example of aircraft electrical equipment maintenance allowed clarifying this conclusion.
